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User terminal for mobile communications 



(57) -A mobile termina! (10) ha^ multiple- alfernatiye 
protocol stacks (151, 152...) which cprresijohd tp ti^^^ 
protocols used on multiple backbone networks'^^^^^^^ 
30c) to which the rnobile terminal par? -obtain acce?^ 
through one or rnore radio access networte .{2Qa-20c) 
with which it is in communicatwrr^using a common^ pre- 
determined low level stghallihg protocol: The radio 
access network (20) broadc^s^^ipit^l^ (t^^) irxiicating 
the types of backt>one rietwoil^ to which it iis connected 
(and thereby the prdibcbls they ,emptoy)» and on 
encountering a.^ignal irTdicating,a!new type of bgpkbQn© 
network, a mobile terminal 10 may download a new pro- 
tocol'stack from the radio access netwrar^^^ i ^ 
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Cfi'-y 

Description r - ^ ^ ^ ' One w^y.ofinplemerrting such systems vro^^ 

, P -v:. - r - provde ^^fUlLset of protocoJ corwerters.^^ 

The present invention* delates to mcA>ile conimuni-- . . ^ access network (for exarriple^ at a point corresponding 
cations. . .... _ \ ' S ^ the BCS bfa G6M network) and to al^^ 

At preisent. several different, arxi iricpmpatibie,..T 5^ terminal to com^rrunic^te using a. single stad< c?f high 
mobile corrvnuhicatibn exist fcr.dSterent'V and low level protocols! Protocol, conversion would then ' 

territories; f6r (Bxampl4 th6 GSJVI spectficafe _ be hand^ed^irWistoly from' the/mobile which ! 

and elsewhere, and the p-/MS^Ps^ecifical^^^ . could be' ot sinpie bjhstruction. This'i^ 

Although a' rnobil6 'terminal' which conforms' ^to ppe which has in the past beeri used, for, e^^ample,-, when 
specification nlay be able to operate Wh c^^^^ 70 specifying the inte^n^rarking b^^^ DECT J(dig'rtal ' 

works provided they all conform to that specif icatioh arid Eurcpean^ cordless telephoriy) and G'SfCl systems, 
they have so-called •roaming" agreements, ttie (nobile However/ we have, realised. that as the number of 

terminal is not able to op#r^e wth^^^ ...new typ^ pf networjc g-c^ the con^ex'^y a unit to 

form to a different specif icatibh. / perform such corwersions rises steeply.. , ^: / 

not be useable in mahy1p«ct9 of the US. ' ' ^ / c.,^^ . Accordingly in one aspect we provide a. mobiie 

Mobile telephony networks ajch^sGS^^ „ ' jcpmmunications system in'which a mobile^ 

base transceiver stations (BTSs) ' which^^^^^^^ in Vpidip . . t adapted to' cpmmunjcate ?n a commoa ph>^cal.. layer ., 
communication with' tiie^ Stet.ipns .^^^ .fqrmat (erp./adid^access format)^.*q[nd,tp utiiise^two.or 

(BSCS) connected to the BTSs." and wNch nr^^nage bw/ ^ vrp^^ different higher leveL communkatioru protocols 
level signalling cofifrbl fuhctioVis such as Ipcarfiaridpver; (corresponding to thosp utilised by diff^Britrbadd)one * 

and mobile svvit^ing^ act is ' y tj ^etworks).' ^nd fujlher includes .a 'coi^^^^ 

switching exchanges, and. are uVually^ cp-iocatecj' w^ ; ^ l^sjelecting one of Mid, higher JeveLformats^ . , - 
mobility manageme^^^ ; ; J, ^1 ' | . This enables greater flexitrility/and/or simpler con- 

These MSG'S, ^eW struction, erf the radip.access n^ . ... 

fibre optic cabled whicK^intercon^^ them, make |up' a / ' At this ;poiat. it. may be , mentioned^. that GB-A. 
backbone, n^tworK th|oug»i^',^^ taj^ q^\\sS , ,,^g292047 dsdoses a mobile telephone handset which . 

or data exch^pes;(he/^ "s^s-L..;^,:^\jj^ludes spftware for impjementing different network ' 

sions") are routed, after 1^|aving;the afr intertije^^f the ' features siich.as voice niail. implemented on substan- I 
BTS. The signalling protocpjs,.^^^^ .pH^tfie bad^lDq^^^^^^ , \ ,)^ally compatible (e.g^. GSM) networks. The selection of.. - 
network are Spe^^;wthin fhe GSM^^pecrf ic^^^ , 30 ^ich, features to use is determined by the plug-in sub- 

bear some amilarrty td'thb^ ^ ^ ^ : 

digital network (ISDN). . ' \. another; aspept the preserit inypJitipnlprovkles a : 

One prior prcjppsaNs discfc^^ eafli'er apP*"- , '. ' ] ,^^n^i>bile communications system" in which physic^ layer 
cation WO 96/28947. whiididescnTbes a ^ ^ / .^.^twork components (e.g. ^Ihe. radio access r^^ 

versal mobile telecommunications sysiemr in w^ station equipmentX-at^ arranged to 

multiple access satellite cymmuni^^^^ pi^Or-: transmit signal's identifying to which of a plurality of dif- ^ 

vided to cooperate ; ^ . ferent backbqne netwprl;^ lhey .-W 

operate according to sevlial^di^^^^ jieptable. In this aspe^ 'Ke. mobile "t^^^^ . 

standards. In this,.case.^t)oth tiigfi Jeyel aqdj|^je^^^^ , , ' afile to select one.pf a plurality of. differjBat /iigher level-, 
protocols employed, afjd^ even trie r^io jtequericij^ prptocpis for data transnjiission xiver4^ layeri^^ 
employed, by the v^ipus^diff^erit^^^ ; and to'selec^ a^cirr^ppnci^^ 

lite communications^^^^^ for communication, In dependence* ^3on"the 

between the diflfkent syster^^ , _ ^ 

earlier proposaT may Be err^lqy^ ;tog!e^er. with^'the . ^ ' * ] For exan^e. tiie,bac^one,netwprte may comprise 
present invention "as de^^ I \ ; i ; '45,; ,^dSM njBtworks. GSM evolutionary networks, or broad- 

At preMnt. discussions , . . , ^ . : 

future generation of mbbil^ corhrfiunic^ons^^ ^ J ft is enyijsaged.tiiat netwprte m^ 

termed the yniyer^l mot)il^ telep^^ sys- so that a rnpbile termlngi with presetcommunications 

tern (UMTS);* but' 'n^^ haye \,- * fjrotocols would! at best, be unable to make full use of- ^ 

been settled. It'appearsTi^^^^^ ^ f4 /ft© availab[e netvrarks and.^a^ 

a radio interface and a iBdfo ajcce^ netw byt wilj pot to commurijcate .thrpugh/'ba?^ networks which 
specify a unique backbone netwprkas G$M . w^re being superseded.-, , ^ . , *' ■ - 

In one as|bert. ihe primarily,; ' Accordingly, in preferr^ embodiments, the mobile 

concerned with mobile c^^ multi- . / ' terrninal is arranged to be reprogrammable to use new , 

pie backbone network are accessjbre^y^ 55 cpmnTupication^^protocols | cdrrespopding lo fnew or/ 

common protocol radio ^cc^ss^ networks, and the tiapK- . , amended badione network communications proto- 
bone networks operate' using technicall^^^ ^ „ . _ ,^ ^.^ , , , . ^ . 

communications protocols: \ /, ' ^ , ' . k would be possible to reprogram each mobile ter- . 
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Rgure 10 is a flow diagram showing the process 
performed by the terminal of Figure 2 in download- 
ing a -neW'protdcol; ' ' ' ' " ' 
Figure 11 is a flow diagram sfiowing the corre- 

45ondin(^'--- ---^ ' 

work of ngure 3 in^ d owploading, i 
the rnt)bile ;terrnin^if p^^ 2!;'and 
Rgur^ 12^16 a flw^diagra the st^s per- 

formed by the'' mobile Verriii rial lb in erasing a down- 



3s; performed b^j the^acjiq access n^r. 
e 3 in a owpioa^^ new protocol to 



loadeid protcxSji 



minal by returning It to the factory, or by substitCrtifS 'a 
new memory component" (for example, oh a sJBsidnDeir 
identity module (SIM) or the like, as sugg^t^iri'GiS^" 
2292047): -' ^ c.r ^ o - .^E 

Howe\/er, in a preferred enTt)6^^ prpyl^e^ 
mobile terminal' which is arrarig^^ to download ^dgrt^^ 
relating to new communications protocols Va^tPie^ 
cal layer (e.g/ radio access; network).^ , ' ' \ \ " 

In one preferri^ e^bdim^t. the'data, 'reWtin^ tp\ ,! j 
the protocols comprises ,qcife specl^ing In^'ti^ 9fQtc^^,^J<i 
cols should be Tmpilfenhented. and this Is preferably in a " 
machine-iridependerti' descripter' lahguagis siich as ' 
SDL; in this case, thfe 'rncfeife terhilnal fn^ltid ^ a coht-"'' - 
piler and/or interpreter programf fb'r conveiitirig the Hi^h' 
level descri(3tidn to \diA1^^e\ iliadhih^ instriSbiSbn^^ '* 

Preferably, the nildjfifle* terminal' and the fixed net- 
work conponent^ €f^^aV?a^ to perforhi' signalling 
dialogue to aufoniati^Sally download data^relatlng ^tb he^ 
communications prdto^d^^ vv^fi ihe'fransrh Signal 

indicating the babkbbhe "rietworlcs io ^whfch' the^^ rad(o' 20 * jrtg circuit 13; a tisgr inteiia'cejsectiori for \ 

access network is 'cbnn&ctaJ fderrt^ * '^^ — -^--i iJ- .^^j /ii-^Li^LJ L' -^' 

work of a type not previoti^y enc^Urttered Sy^ihe rnobil e 
terminal. • - 



Referring to' Figu^^^ 

I '- system com^nse^^ ' 

' / "cellular telephone W'p^^ 

' t5 three radio access ,n,etwpr<« 2da;^0b^?0c and three . 
* ' 't^ckbone%etwi^orl^^^ ^,1 f ,^ , . . . \ ; 

' . S^obile terminal' id^b^ ar^enrja f^i^f^ ftF ^ - ! r 

" "^(analog) tranaceyeV dfigltaj signal prqc^^f „ . 

^ ^ c*''^'VT^La us^r intei^cejsectiori^^^^^^ 
let- ""^^ ;^ample, an LCD screen and keyf^ . 
bile ' Is'' shown fbr clar^ityY; a corrfra arcuit 1 S;,ah audio inter- 



Other aspects and prefelrred'erribodinients of the 
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face 16 conprisin^ a loud sf>e^ker^^^ 
" 'an input/oiitp data'17; ani&i'l^ 

, ih^'usi, tile di^ifel si^narproc 13. opef ^' 1 

"fktes in orfe'bt several different mbdiss'iihder coritrofof ' ^1, 
" the control difivice 15, to selectively inferconnect either 
.the data inpLit/bi%)ut pprtjl? 



"50 



vif^fh the Rf^ciir^rl' I2,^to a dkfa 

"^''dommunicati&ri ses^iohf ' The^digf&l Wilgrial processor 



invention will be apparent from the =fdld(K/ing* description 
and drawings: ' ■''-'•^ ^ ^^^^^^-^^-^^ 

EmbodimeHts 6r th e!* inven^rV wilf now be 111 us- 
trated. by way of exarnple- only, with referenfce Ip.^tHfe" 
accompanying dra^»^in^'^in wHicfi: ' 

Figure 1 is a block diagram showi^'ht|'eibments^bf la 
communication ^^yrs^terirl*' acciSfctng 'to an embddi 
ment of tfie Invention r-'^ • ' - ' ' 

Figure 2 is--a Block idiagram; dhowihg in^ gr^^ aria decoding: jind other funrtions which are 

detail elements of a^rftobil^ferr^ ^ , , " 

theembodimeilt&f Fr^ure'^; '" " ^* J "^e RF^ sec^riW^ 

' ^fron^ the di^itaf^^narproc -^-^^.^ 



device 13 



rfhs dita fornriaftihg (f^ into' 

iframe 
reduction 



: .^ckets, ATM cells or a TDM bit stream and Into a fi 
"sffucture); data encr)^1ion; ' r^undahcy 'r^u 



Figure '3 is^*^^a bldck^ diagr^nrt '^^^ ih gr^^ter^ 



ime or more.fiinie slols on drte or more frequency carri 
'^Wfe or one'df mork 6ddeVin a 6dma system. " 



^45 



so 



Refenirtd toTigure_3, each radio* acc&s network 
prises bhe or iroreljase s^ 20 cprfiprising an^^ 
enna 21 ; kn^HF^ sec^o^^ cdriyer-^^ 
n device 23a; '6ptibnaii)r,''.a secppd^ 

id a control device "'2S col^ a 
ra disc drive)' and a control unit 27 



sipn device 23a; optibrialljr, 
' sfon device 23b; and 



detail element^'if *a->a3id 'a&ess'net^ station '^^f Mfe^ this dnip^ah FIF 16^^ qomprisih^,"^^^ 
forming part df the ■imbSdi tosses r:vr ^Li:5>i.^^-:^^=^- Jl'i^^S^-^i^^i^'^Jr: ^Jl: 

Figure 4' is a btodk^Waginam showing in gr^atSr 
detail the'T;bhtehts-ofA''St6refoi'fifl Figure 

Figure 5 is a block diayrMm shciWvirig in '^reater' 
detail c^pofferitil'df^^ of ^igur%'' 

Figure 6 is a schematic diagfeTrri lllijstratihg the 
functional struiSiir^ df ihe'prbtocdl "s^^ and oth^r^ 
communibations software pre^^ in ihe block dia- 
gram olTFigure 5; - ^='^n^u ^ ^ . :u : . 

Figure 7 correspbnds'lo Figure 6 ^ndlllUslVktes the 
functional components ofihe cbirirhiinications |5r6- 
tocol software present in the radio accB& neWofk 

of RgureS;'^' '"^^ r.-- ,.,,^c-r . -^.unr.- 

Figure 8 illustrates "the struttijre of a broadcast^^ig- ' control processor 27 i^drr^hged to cgntrpf?^^^ '^S' ' 

nal including a network type'Sode! utiMsediri^tftel[irst' '55 "| 22 feo as to'aisigh chann^is^ 1p^ . 

embodiment! ^ ''^ ' " - '^^ ' '%rtheduratid)lof ases^^ 

Rgure 9 is a flow diagram showing an initial stage mobile terifiihais' lb |for'%xarnple, befween differerit ' 

of operation^of the mbbife terminal of Figdre^^ '* cellsdefin w^*^^ ^! i - . 



e 26 (eJgl ai hard disc di'iye);an< 
(e.g. a maihframe-cotmutW)/ * ' . 

; ■ . 1 ■■■ - - >j- , if-'- 'F-'Ti'-'-.j,.?; ''A\i-nC'-'" »^ ■*=■(*; ' If c ■^I'l^t- 
Although 'ohiy 3 angle antenna 2 1" is shown, me 1 . 

station 20b nnay coriipnse several am^ §epa-. . , 

rat4 loCatiohs each' defiping k cprhmunica^pri^^^ ' l,r,~.V 

' Via th6' antenna 21,^ the ftF circuii 22 fs in commu- 

nidation with one or more rribbile terminals 10 to trans- ' ^ 



mit data to and receive data from each 'tirminai 



The , 



3 



5 
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Thus, the RF circuit 22 ajnd^ontrol,device,27 are code faes^lSI. 152. Alternatively, the processor: -150 v 
arranged betweeri thern to perform low-level, rad^^^^ - rnay perform the set of protocols. . - . . 

face dependent parts of the signal processing, signal-, Figure.6jiilu5trat^chematically tfie contentof the : : 

ling and control protocols, corresponding to layers 1 and : protocol codefiies 151. 1 52 and their relation wfth other 
2 (physical and.cjatalink layers, in t^ms of the^QSI ref- .^5^ elements . of.' the signalling control software within the. 
erence mgdg!:of.lSp7498) and t^ie RR. subl^x^r.^ .,:[,^ terminal 16: Under .the control of. a. management pro- 

The radio Recess netwprk station 20b shown jn Fig- , gram (proyidedtby the processor 150) the DSP device : 
ure 3 is connected, to^ two alterative bacfWtDone net- , ..13 selectively applies one of the protooDl code files 1 51 . 
works; a GSM bad<tMDne^network 30a arid ./ 1.52, 153. in cornbination with code.131 which imple- e 

ISDN (B-ISDN^ba^cWDonejietwork 30b.. B^isi^ »5.dis-.,, 10 - , ments layers 1 and 2 (the physical jayer^the logical link 
cussed in. for example. ,^ie Telecommunications^Engi- sub-layer- and the link control MAG layer) pfjth^ radio 
neers Reference Boo^, ©^^Itecl^ by . Fraidpon ^.Mazda / ... access sy^em!. , : - - ^ . . S ' ' . 

published by Butten/^rth^Hjeinem^ at Chapter ^ Also provided are code implen^Brrting.a ladio bear-:. 

41, paragraphs 41.4.6^1.4.13. It consists, in-es5enf;e,. , . ^^ irigcorrtrol layer 132 ^wfiich may provide protoc^ 
of a TDM strucftyre in which time slots are .occupied by.. /5 up and manage sessions by^pegpti^tingjttTie Jiecessary 
ATM cells conprisin^, 48 t)ytes ot data and S byte^ of - , , , ,c bearer caj3acities .(byte rate, qualify pf sei:vice .;ar^ , 
header inforrnatipn.. . , ^ . .-^ « ^ ^ ^ : V-.^H) between the^ requirements of.the terminal user and_^ 

The prptocoLporwerter 23a.j[wbicb rnay. , in practice, , >tbose of the radio access- netwo5K^ 20;j and. a radio 
beprovidedbyth^coritrol processor 27 operating, unc^er . Wsource protocol 134 for, performing, signal ^quality. • 
suitable program control) is arranged to provide the^ sp . measuremerrts and enacting handover decisions.- - ^ ^ 
"stack" of higher layer protocols (for example the net- Each ot the protocol. code;iiies ISic^^SS comprises, 

work layer protocols and above) .rnapping -tije^ data : va network layer portion ^for.perlqrmi^^^ 
received from or supplied to the RF section into the for- work dependertt protocols; a rrK)biljty/TOnagement. layer, 
mat used by the^pSM network. 30a or ^-ISDN petwork , ; for performing mobility management arid otherresource.- 
30b respectively and adfi^qg pew .control slgnals,.^-E^^ , 25-, y,functipns; and ap adaption cpnriponent form'no part of r 
session is routed between thp RF section 22 and on§<)r . tiie radio bearer, control- layer 132^which provides, tiie. 
other of the.pjptocpicQnyierters, 23 a pr 23b by the con- .-^ : radio bearer .control layer 1 32 wjth<prptpcol conversions v 
trol processor 27.i . j.v/n,- 1,7- .v. I'^ if^ communicating with ^f. the ^mobi%^^ 

Referring to Figure 4^^ the store 26 .contains;one or j ^ ment/resource Jayer component of that protocoL. code v 
nrrore protocol recprds^2^...:.263^ ^r- , . V: .i . . 

contains addescriptipn of % protocol^ use^ -^^..-J^ Thus,: me GSM code prp^ 151 contains a J 

five corre^onding baclibone netwprk^ connection rnanagemerTt:,(Gh/|) 

shown, record 261 contains,aHd^ciptipri c^the ^rrpbility management (MM) layer, together with a GSM . 

higher level (i.e. backt?on,eine^(roFk deper\d§J^^ ^ ac|aption co/npqrient portion of th%radip;bea/er-,cont^^ 

co\s used in the GSM bacHbone network 3(3ia; prptpcol.v layer .t32; the BHSprvf-protocpt fjle^^152 (x>mprises / 
record 262 contains a description -of tbe^higher^ level i-;^ - a BHSDN ,pC componert, a.^^^^^ 

protocols used in the B-ISDN network 30b; -and. where- 3, , -apd a B-ISDN adaptatipVcCpmi¥>n|^.' and a packet . \_ 
otiier networks-are connerfed to the^radiq^acce^jne^trtT ^ communicatipns.;profocp.l:fi!e 1-53 conpris^ an internet .p^ 
work, each has ra, corresponding other; prjCrtocpU . protocol (fp, conponent;^ arv S;^ packet ; radio - 

(shown as 263 in Figure 4). r_ ^ = o. ..--; ^ o v 10. % irffLr:^P^PP"6'7^: Sf^^a^^a^ . ;^ 

VVithin each pro^tpcol record, in this ei^^ / . .^ ; Each cpn^nem of eaphrprptocpl f ilelher0ore^ -; ii 

a description of the |3rotoc6ls of the stack lyrjtten jn th©^ , . responds to a separate l?iyei;^protpcoI,:,and communi-- . 
CCITT ^ecif^tion desCTiptipn .language (SDL), or a-.^ . -c, cates with.the layefs abq^^^ , 
similar design language. Such a specif icattoniareLatiye:,> ; ,3 of:, so-caHed-. "priniitrves" compfising^ signaHing j^^^ r 
compact, becausejit Is wr|1;tenjn; a high.leve^.language,,; • ,4Sy, messages containing data fprpommunicatipn. 
and it is also indeperident of the.mobile^te^^ s . . ^ ' Referring to Figure-.y, within e^cb^radiq access netv 3 

ware, butqan be cornpiled^d^^ . ; wqrk 20 (e.g-.^at na B§C) , ^^e provided corresponding . . . 

ing program by each rnobile ter^rilnal .10.; r . . , radio interface Jower layer protqog^s 23 1 ; radipw-esource ■ 

Referring to Rgure. 5;j the control^ device. 15 cpm- , . control prptpiODls 234- andr a. radio bearer cpnt layer i. c 
prisesapro.qessor:150(e.g. an Intel Periti:uir»(TT^ so 232. The radja bearer cpntroL layer prptpcql 232; com- 

essor). and m.enioryjppnteining-a^compper^pr^^^ ,rTiynicates,:Writh Jhe rad 

and at least one protocol pocJe file 151, 152 in electri: 132 of the.mqbil^KtenTHnaJ. arxp-.cpm^^ a .BrlSDN 

cally witable nriemQryp{agy.^EPRpM^^ . ^ .adaptation.conponen|:2^ fqrcprjrimunicating w 

The code files 15J,452 eaidh contain executable- . ISDN network 23b,rand, a GSM adaptation 
code for perforrning, a respective set of protocols (eg. i-ss . 251 for conrimupicating with- a, GSM ne^vork 23a- The 
GSM protocpis In file 151-arKi B-ISDN protocolsjn file --^ ^ radio bearer control layer, management, device, arid 
152) by tiie DSP device t3,,vyhich iscpnnpcted to read. j . ..^ radio interface Ipwer^layers are all provided byrthe con: 
and to be controliKi by. a selected.one of ttie protpcpl^,^ trpj unit 25^-. / ^ ^ , - . . - . Vr r 
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The radio interface lower layers 131. 231 of'the ''^ protocol was dowriloadeS/identifyi^ 
mobile terminal and the radio arc€iss''network 2&**c6m^ "'"-^ ' ^hal 10. to eriabte a charge fo be made to the' User of the 
municate with each other via the antenria^ll ; 2-1 !ahd,^i^^ri'''» mobile terminal lO in r^^ect of downloading of a protb- ' 
via the lower layers 131. 231, the radio bearer cOl1tP0^ - ' "^^^ . / ' 

layers 132; 232 and radio resource protocols 134^^42t(l5^;^sii=^ Referririg td'figure 12. rf the terminal TO registers ' 
communicate with each other to set up a session of tfie ^ f'"'bn the network cdrt-esporiding to the? newly downloaded 
required, bandwidth and'to hahd on the mobile/terminal -7 ) -protocol file (step f 2g0)^the'sessiori proci^'eds ua^ 
10 when radio conditions require it --j ^ i-*^ 't:v?- newly dovwil6£ftied prdtocols (st6p 12^^^ ' 

Periodically, oH a broadcast 'channel, fhfe rafdio^^'' - tration is ferrnrh^ted, e^^^ 
access network transmits isignals (indicated in Figure 8)^'^' r^^^ sion has %"e^n ' Wrriinated br'^b^ the mobile 

comprising a^ country identrfication portion iOr (similar' ' terminal id-Fi&'Tttoved but of^ran^^^ (st'ep'1234j' 
to the country-type code broadcast in GSM oh trife ' In this' emlSodiiWe^^^ (Step*^ 1236) "the 

broadcast'commoh rohtroT channel or^ BCCH); a net^ - -'^ processor lS6 delet^ fhe heWty--ddwnlGkd protocol 
work identifying portidh'^l 03 (similar tolhePlJVIN code- cbdefile (ist'br 152) (step t236) - - " * 
broadcast in GSMJ indicatrhg the identity of eacJi-back^" is Hf the mobile terffiirtat 10 does"' hot inrirhediately reg- 
bone netwbrk'30 to WhrcH-the radio access network is^'- " ister on tliS r^ieWrbrk-obrresponding tcrt newly down-' 
connected; and'aij&TdDdini'e networktype code 1d2'indi- - loaded protocol, the processor 150 waits for a pieriod T ' 
eating, for- each s£iai^ bfeckttonfe' network, whefiier tfie ' ^ "'^ (step 1 238)"^ahtf "rf'Vio Vegisti^tion' Kas* occurred 'within • 
network is, for exahT|5le, a QSM network, a B-ISDN net- ■ ' th&t period]it>r66e^ to step 1236 tcrdielete i^ie proto- ' 
work; and so on.- ^ n^^.^v ^"^ '^'^ tbi cede ffii: ^'-^t^^'' ., .^-v-. 

Following each rtetworU tiTDe/hetwbrk^lD pair hiay ^ - ' ^ ' ' ' - » • v - ' 

be signalling data^^pedfid to thii network; forexanple)^ Example of-use of the Vn^efritidn ^-^ -ry '.i , ; r--^: 
mobility managenrierft' ' Yriessa^e^ siJcK as" 'fbc^Vbh -^^^^^^^ .'^^ 1 , i; .\ ' , : J ^ - 

update request messages"*^ - One Sample of Ihe- drcumstahces' in^ ^ ' 

Referring to Fi^urU '*'9; • 'the rtrobile'termiWaf' ^* ^ 
receives such broadcast signalsin a-step 1202rdetedti5 Referiihg^to Figure if^Triobile terhiiiflians in signal- * 

the network type cbde fn^ step^1204Vand routes^st^pf^'^^' " -lifig comniuhicatibn-witTf three radio -^ccess^^ ' 
1206) any following signals (e.g-infKJbility'manageriie^^ ^ Sk-20c. The radio access networks maybe UMTS net-' ' 
signals) to the adaptation portion bf the reJevant ^iStb^^'^ '' or coh^entforial netwbr|^.-t^ is 

col code file 151, 152 or 153. Thus, the radio bearer 30 feffinefeted'te- S GS^f (or 

control level 13^^passes to4hejSrol6col -stack for ea^^ network 3(fc'^SfH the^b are"''^ The , 

type of bacti>6ne netwdrk only the Infornration relevdhf -^-^ ^^^^^ ternfinal'^IO is registSrecS wrth'^thls^GSM network, 

tothat backtionen'etworfc*-C'^; - ^ ' - ''-^h^^^^^ s'*«"'THe second radio tfd;e§srietw^ 

Referring to^ Figure -10; 'in a step t2f2; a rrtobO'e'ter- ^'^-'^'^ solution hereof) •h6f>Af6i^k- and is &hnected to a GSM 
minal 10 receives a network type-sig"nal^ 102ldentff)^hg'^^^^ '';biJckt)one network Sofi The'two have a roaming agree- - ■ 
a network type for whieh'the rTtbbiiie terfiiirial Ib'Hasno- j^-' -h^ tfierfinst~hetw6rk (20c, 30c)'sb"that the mobile- - 
stored prot6coKc»defile 151-.^1-52'{^^ :c ?j ^Yerminal lO'maJ^ use-the^^ :^i*jc . -r 

In this- casfe? the processor 156 sighals badk' (step^ ^ -^^^'"^ The third'bad^bne netw6rk"3dafe 
1216) identifying me prbtdcol type 'which if tfo not) '-'^ ' bohe netvrarki^\^id^ -is- connected t(S radio 
have, and in step i2l8 tf?e process6K'f5b rec^^^ hasa - 

the DSP device -Va, the^irotGcbl fileriri-SDLf;- Wrfi the roaming agreement' with the fii^st GSM iietwork (200, ' 
store 26 of the' r'adio access netvTOrk'20.' ^" - - ^ '^ -30c). so thfafr the-mobrl^^d^miha^ 

In step^226, the proeestSbr 150 e^i^Cutes the corh-'^**" ^ accessible"^ through ^)aH«^'indepertderifl 
pilerprogram'T55'to cbmpilethepr6t6&l firb^^^ /o: ."- -i h;^ : ^.t.L.j - . . jv 

executable code suifable^i- operation on thie DSP '^13, - ^i '^- ' " As described abbveV the 'mobile ffeirm^^^ TO'may/in ■ 
and in step T222^e 'processor 150'ci'eates a'"n^w'prb- ' idle mode, detect the heiwbrkiaehfification^^^ 
tocol code ffle artd stores the executable cdde therein.-^ fype signal&from alh three' feckboHfe^net^ each - 

Referring to''ngure J 1 . the corresponding *radio access network. It wlircor^aih^aj'GSM^prot 

of the radio access network 20 wllfbe apF^rent^ 'Stack and"will hkv*e"'dbwrflbaded-a^B-lSD^3 protoro 

1302, the protocol download requiest signal isireceived ^ so >stack. \Aftien the user'wish^s^to initiate a i*^E;ibn, eitf ier * ■ 
from a mobfte terminal lOi identifyihg the backbone^ net-' ' ' ia voice call or a data s^sioh- using a dompute^, fax or 
worktypefor whidhthe pi-otbcbls'are tdbedbiwnlbade^ videophone cbhn^cted to the port 17? the terminal^ ■ 

In step 1304, the proCessdi- 27 accesses the^ store control device 15 determines ?hiB^type^'<^^^ 
26 to read the SDL prbtocol description, which is trans^ -^'^ th^ application) and selects the best availabfe protccbr 
mitted to the mobile in step isois via the antenna'2i'. In - se''- tb use (if several -^^different^date ferrfiiats'^oLiki support ^ 
a step 1308. in this embodiment; a charging feverrt sig- ^ the sessiohy.'The'dhoice may^kis intcrabcbunt the cost' 
nal is transmitted ' by the"ra«Sfb access network to the '-' ' and quality'-bf service factors dfscusis^ in bur earlier ' 
network con-esponding to the network type for which the ■ ^lication'W0^6/2B947, Incorporated herein by refer- 
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ence. Preference may be given to the netwoi;k with , 
which the mobile -terminal- 10, Js already registered. *- 
unless this^echnically unsuitable (because for-example 
a broader_bandwidth is required). . } : 

At this point, the mobije tern^nal 10 wjll register, or 
re-register, with theselected, network using th.e selected „ 
protocol and ^e session will be set up as normab On - . 
condusion pf.the.session, the mobile termin^htO is abler . 
to re-register with a different network if n}ore.su,itable for 
a different type of session. io 

Other embodiments and modifications - ^ - ... « , 

... J \ ' ^ '^-l:^'- ' L-^ • 

It will' be apparent frorr}. the foriegoing that .niany 
other emtDodimentSi or modifications cjr^alternatiyes .tp . ^-75. 
the above disclosed enf^odinrient.-are.^pQSsible-, pie 
present inventionJs^not confiqed to the above _descri5)ed , j.^^ , 
embodiment, lxit.it extends to.any^nd all suchrnodif ica- ^ v 
tions which would-be obvious -to the sidlled person , , , 

Whereas, in the above described emt>odiments, the 20 
GSM and B-JSpN£r<^tocolS;hay^ been ^squssed^^ 
invention is equally irrtended. to extend tp evolutionary ^ . . 
future modifications of these protocols, w^iich are-urider 5 ^ 
discussion at ^e pr^erit time.^^Howe^^^^the^esent ,a 
invention is not limited to these protocols but it extends is 
also to other .iqurrenllyj^kno^ protqojls- sucti as.p-..;-^ : 
AMPS. PDGr- DC$ ISOg.^^and nKxiifications lithereof, 
whether th^e^^re leased on _syndiipnous^qroasYnch^^^^ | i w 
nous protocols^andito oompl^j^iy pew pjrqtocqjs whicfv ; - . 
may be developed. . - * * . V v% . ^^w ;~:?;c ??• 

Although thevprotocol codj^cfOes. described in_the ; 
present embodirnent qomprise separate, components^ rv;. 
for each layer. -each, wH be ^parent that the.functional;^, 
ity of several layers could be coalesced into anSingte , set a.^. 
of protocols if so desired. 35 

Likewise, whilst |n the above disclosed (erribodirnent , . , 
a protocol .description yin3SpL^ is. employed,-"rt wilh * c,: 
appreciated that a lower level representation of-theprp^;-,> 
tocols could be employed; for e^arnple. aSjC-H^cpde, or, 
other machine independent code. 40 

It would also be possible, where only a single type . 
of processor, is expected to be.preser^^^ii^ terrni- » ^ 
nals 10, to store and download. thie ptptoc^^ low , . i 

level machine instructions, although this would involve a 
greater volume of data .to transmr^an 45\ 

flexible. ■ -.-vvv..-? ,0' t^r ■ r. h 

Furtherniore, in thiB:;above descrijaed.embodirne^^ >3 . 
a processor fprrning part of the mobile ter;ipnal :1 OLis r 
described aS;nTaking the decision as^o wf^idx networjk j 
to select, it would equally be possible to provide.- a so 
removable, processor of the typerref erred ;,4o as ^sub- 
scriber identity model (^JM) ^n GSM .at present,, corn- 
prising a processor and associated memory. 

In this case, the terminal 10 would pass onrtortl^e 
SIM the country, network type and network iderttification ^ ^55 
information, and the SIM processor would select a;net- 
work based on the type of network information 
(amongst othesr.things): - , - ,,:)r- 



Although in the above described.embodinnenti the 
information on the type of backbone network supplied ts 
used to select a backbone network. and..to.dpyvnJoad 
protocols ffpr, sucK ^ net^^ it will be aijp^reciated'that . 
other uses ofifriVJriformati^ are also within the scope 
of the inv^eption. . For example, whe^e.more than one 
radio access network is availat>le to' the terminal. 10. 
information broadcast by each radio access network 
could t>e used to select the required, radio access. netr 

^ . Although in the above ,described.eriibodiment, the 
signals identifying the country and bac^<bone network 
are transmitted on a broadcast channel, this information 
may alternatively be fransmitted . iri a !|ession estabr 
lished between, the terminal and the radia access net-, 
work. . ' : " , / 

Although in the above described embodiment, a 
compiler is disclc^Qd.>it vvill be^app^errt that it wouldbe 
possible to provide iristead an interpreter: program, and 
to interpret frie high, level protocol* desCTiptipn down- 
loaded into the terriiinal i;ather. than^ corr^pijing it into an 
executable, code fije; this woulcj,, have ^adyaritages ip. 
requiring less storage, but wpuW require a hig)t;ier speed 
processor since the interpretation would be performing 
corrtinually^^during conrimuriications. , 
1; r Although \t\ the, at>pve described embodiment, the 
protocol code file is erased after a^cqri^ct with^ a net- 
work is lost. It will be apparefrt that in jrther embocfi-. 
ments the downloaded protocols may be permanently 
retained. In such cases., an /Ongoing payment may be 
made for the use of the dov*niloac(ed.pr0ocol:j^^ by 
charging a prenriiurn-on each^pccasion when they are 
used, or by chargirig a sub^antiajly^ QpeTOff charge, on 
downloading. 

Naturally..other,embpdirne[^.ard-^^ will 
suggest thern5.elves^o tl^e skiljed p^rsori. ^ ^ .. ,v . 

Claims 

1 . A user terminal corriprising.a wirel^s.irrterf^ce.(1 1,^ 
; - r 12) and^a fCirniatting flevice {iz) for applying a low 

level signal format protocol to .ajsigpaj for^trarisrnis- 
sion over said wireless interfecy^. characterised in 
that it -comprises means (13, -15)^ for selective^ 
: 1^ applying a plurality^ of-aljternative. high leyel signal- 
ling protocols to said signal via said lower level pro- 
tocols. 

2. A terminal according to claim l^ virhiph comprises a . 
mobi la termi nal . ^: . , . , > - - • f 

3. A terminal according to daim. Ijin wrhJch said wire- 
less interface (11, 12) is a radio interface. 

4. A termirial according to any preceding dairn com-, 
prising means- (15, -13) for receiving a type signaj 
(102) indicative of a type of high level protocols, and 

- for selecting one of said high leyel> protocols for 
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application based on said signal. 



7. 



A terniinal aCtording to claim 4 which is an-angfedfj? " 
receive sipnari&la (101. 103) and sel6dWg1y^%'^^^^^^^^ 
process' said 'signal data ii? gfeconjance Witf? a"^^^^ 
selected one of sdidjprdtocpis depending upon sard " 
type signar(102). ^ ' 



6. A terrrtiial aficcordiiV^to any p^receding clairfi d3m- ' ' ^\ 
prising means (15) for receiving new protocol data io 
to enable th^'pertoFmknc^ of af neW said pr6tocbl> ' ' 



15. 



A terminal according to clairh 6-= In whidh the-nriJeans 
(15) for receivirry'^id hew protbcol data are con- * 
nected to the wirelfeSsf interface ^1 1 , Y2) to receive 
said new protocol data therefrom. 

A terminal according '{b^cfeiffrVWh^n depfehclent on 
claim' 4, in which'^ the "View prdtbcof data receiving* 
means (15) is^^ifran^'ed ta^enlBrate a-signal to initi^ ' 
ate reception of riyw-prolBcSl d^te^n ^^^^6 
said type sigha^■(t*G2)•6br^sp^^ to a'iiirotdcol in " - ' " 
which tKe terrnm^i Tsiinable tocommurircai^. 



- 15- " ' 

**:*irr-:oo 



least one f^rrhlhal (10) tjsirig'a loW level signalling 
protocol; the 6^ each said wireless access network 
(2Gb) beTng tdnnteted to a plurality of Wired net- 
works (30a-30c) an^nged to cai^ry ' d^ta"" using - 
respective. r^etuSfly incbmpatible; hi^|lier1evel' pro- 
tocol thfe or ekJh wireless? access network (20b) ^ 
comphsingi^ for each s)Sd network (30a. 30b), a 
respective prdtodonfYterlace (23i> 23b) for-translat- 
ing between Said higher ahd lowi^r^level profdcols. 

Wireless access network apparatus (20b) for use in 
the system of claim 14; comprising^'Wr 
munication interface (21, 22) for communicating 
with a^ffi6bife'^teTmiin&h'(li)) employing HoW levfel 
cbmmunicafconfe* pfoto<X)Ts kv&'k' plurality of net- ' 
work protocol Inf^rfcfcis (23a;'^36)' for coupling' td 
respective dfiffei^Ht ddfrimurfii^^ori^^ netvrork^ (30; 
30b) Employing ^^specSvfe'^ differs fncbrhpatible^ 
relatively hT^HTevel comniunicktiohs protbcblsr 



9. A terminal according toany^of aaifm 6'tbS/fuilhey'^'^^ 
comprising^fneSar^s tl'5)^fbr cskusin^ thfe teHtiih^I 'lG'' 17. 
to cease to ap^STy sQch-neW {yrotocdt dataTh iccoi'd^^ 

ance witKa^Jred^WrfrirtfeB'CTiterion?^ ■ • • ^icw 

10. A terminat' according' to d^^^ b^iP^^:^i 
claim 4, ill which said pr-edetinrMed criteribn^-cbr- '-^ 
responds lb' ceg^ir^ toVfbeive a t^ {1d2j s:^^^^^ 
corresporidihg to the new'proti^^^ .^v^ v-: 

11 . A terminal according tbfelarti^9 or cfalm 10 irr which '-^ 'sir* 
said predetermined cViteilbn Somprises k't^ * --".'i'l'S- 
mined time interval. 

1 2. A terminal according to any of claims 6 to 1 1 . which 
comprises- progrkirlW^ ^ 
(1 50, 1 3) ;^ ar*i m'^ng tl 56; 155ji*^r rece?vinig saiif ^ ■ 19. 
new protbcbrdata in Sfbrmat which' is Iriddperkierif' ' ' 

of the' ihstruction^et 6f said progranriabl e prbfeessor " * - 
(150, 13)'arta^fbr generatirtg' tfierfefrom corre^bhd-'^ • • 
ing instrudtibns%r^d prbglf^aiT^^ 20. 
(150, 13)". *''"^' ""'-'^ -^'^^ ^ • •* -r'^-- ^'^^^ 'rr '' 



13. A terminal according to daim 12 in which the con- 
verting ^ meahs ' dorrif^rises' '^-i -compiler "(f55) - ' 
arranged, on reception of said new protocol data; ib ' ^ 
generate an executable program file (1 52) to cause 
said programmable^i3f"oces^r(13yto exebutB said ^ 
protocol. ' y ■'•) '■ 

14. A comrfiunications system -for comnriijriicattbh with" ss 
a terminal (TO) aci;brdingf to ahV preceding daim;; 
comprisfhg' at^lrast brie wireless ^accefes network - 
(20a-20c)' Wianged 'te communicate with said ^at - 



Appafetus'acbbrding \o cldfrff^lS tufrth^r dbniprisirig"'' 
means 1^5)-^ioV-')3efibdi6ally Hra^ 
(1 02) 'ftii-l^'cff of sStd Tietwbrks (SidW 3^6^ i'rKfi&t- 
ing the ^e of jirotbcbls iised 'by' thkf heKfcbVk. 

Appar^UB to'claim ifS'oi^'^iS. cohriprifeing a store '(26)- 
storin^^a1^iu^^^ty' 6f prdtbcol da^*"irec6rds (26i- 
263) feScHlS3rfefeporTCfirig'''tb^thfe' protbdbfs uSed i^y 
one of €iaid rtetwbriS (30a. 3dte) arid 'each cdmpris--^ 
irig data from which a mobile terminal (10) can" 
reconstVuSt sSid pVbtbcbls'aW meafi^ read- 
ing said- r^ORds^ arid supplyiri^^ therelfore to 
said wir6leS ihter^ce (20V 21 ) for transmissibh to a^' 
said rTibbnefefminsil{10). ^ ' ; 5 - 

Apparatus '^ccoVdihg to dairh I7,~in 'whSfctf "each * 
said record (26f'263)-'c6rnprises a 'representation - 
of saitfp'rbtbbbis Whidh s ind^eriderit of the'coh^ 
structibn df a satd-'terminai (10). ' ^. * : 

Appa^aiius accbfding to claint 18 in which said rep^ ' ^ 
resentifioH idbrfiprises ' a specifibatid^^d'e^rip^ibrT - 
langua§e'(SDL) Tepresentatibri of said'pnbtbcblS/^ ^ 

A user tel'rfiiiial'cbihprising'a wireless 'inter^ceifi^'.- 
12) and a formatting device (13) for applying a low 
level signal format protocol 1o i 'sl^n^flor'trarishnfi^- 
sion bvetr said wireless MntePfab^fp charabtirise^ iH^ 
that it comprises means (i 5, -l^jPfdr receFvihgf^^type ^ 
signal (rb2). "-'' ^ - ' ^ 

and for applying tJaid -high' ifevil prdtbboTfor - 
applicaferi based on said type signail. ^- > • ^ ^ ' 



21. 



22. 



A terminal according 'tb tl^im 20: ihiciudth^' nrfeans^" 

for selecting a radid adcess network biased bri said^ ' ^ ' 

typesignal? • M ; ' L ^v::. v*.. 

A terminal according to claim 20 or 21. induding - 
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means for selecting a baddDone network bas^ on 
said type sgnal. 

23. A method of wireless communication between a 
mobile terminal station (10) and a remote terrrdnat 5 
via a radio access network (20) enploying low level 
signalling protocols and a backbone network (30) 
employing high level signalling protocols, in which 
the radb access netw^k (20b) is connected to plu- 
ral, incompatible said backbone networks (30a. io 
30b). the method comprising providing'plural high 
level protocols at the mobile terminal (10). selecting 
one of said plurality of backborie networks (30a, 
30b). and. at said mobile terminal (10). selecting a 
corresponding protocol fdrliise at saiidfhoBlle^ is 'i 
nal(10). i ; j 

24. The method ^according to claim 23. further cc^npris- 1 
ing the stepiof downl^diog sajjcl prof<3$^j yja said 
wireless access network (20b). | '20 

25. A method of wireless communicatioh between a 
mobile terminal station (10) and a remote terminal 

via a radio access network'f20) emptoyingHow level r 
signalling protocols arjd a t>ackbone network (30) 2S ^ 

enrploying high ^signalling protocols, in ^ich ,^,.., 4 

the radio access netwbrk (20b) is connected to plu- 1 
ral, incompa^tible said backbone networks* (30a, . ^. 
30b). the method conrprising receiving' alype signal / 
(102) and applying a high level protocol for applica- 30 
tion based ori said type signal. ^ ^ - 
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